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LQ86$DQGLQ-DSDQ 2YHUDOO LW LVHVWLPDWHGWKDWZRUOGIUHLJKWWUDQVSRUWDWLRQZLOOUDLVHDERXW
EHWZHHQDQG(XURSHDQ&RPPLVVLRQ
,Q WKH URDG WUDQVSRUWDWLRQ VHFWRU WKH LQFUHDVLQJO\ ILHUFH FRPSHWLWLRQ DPRQJ FRPSDQLHV DQG WKH JURZLQJ
H[SHFWDWLRQV UHJDUGLQJ WKH TXDOLW\ DQG OHYHO RI VHUYLFH E\ FXVWRPHUV UHTXLUH VPDOO DQG PHGLXP HQWHUSULVHV
60(VWREHPRUHHIILFLHQWLQWKHPDQDJHPHQWRIWKHLUGLVWULEXWLRQRSHUDWLRQV,QHIIHFWWKHFRQWLQXRXVLQFUHDVH
LQGLHVHO IXHOSULFHVDQG WD[HVKDV WDNHQD WROORQ WKHDELOLW\RIPDQ\60(V WRGHOLYHUSURGXFWVFKHDSO\ $VD
UHVXOWPRVW60(V LQ WKHURDG WUDQVSRUWDWLRQVHFWRUVXIIHU IURPSUHVVXUHV WR UDLVH WKHLUGLVWULEXWLRQSULFHV WKXV
UHGXFLQJ WKHLU FRPSHWLYHQHVV  8QOLNH 60(V ODUJH FRPSDQLHV RIWHQ KDYH DFFHVV WR FRVW HIILFLHQW DQG KLJKO\
SURGXFWLYHWUDQVSRUWQHWZRUNV2QHVWUDWHJ\WKDW60(VFDQIROORZWREHFRPHPRUHFRPSHWLWLYHLVWRFROODERUDWH
ZLWK RWKHU FRPSDQLHV KRUL]RQWDO FRRSHUDWLRQ DOORZLQJ WKH XVH RI HFRQRPLHV RI VFDOH LQFUHDVH UHVRXUFH
XWLOL]DWLRQDQGFRVW UHGXFWLRQ %DKLQLSDWLHWDO GHILQHKRUL]RQWDOFRRSHUDWLRQDV³DEXVLQHVVDJUHHPHQW
EHWZHHQWZRRUPRUHFRPSDQLHVDWWKHVDPHOHYHOLQWKHVXSSO\FKDLQRUQHWZRUNLQRUGHUWRDOORZHDVHRIZRUN
DQGFRRSHUDWLRQWRZDUGVDFKLHYLQJDFRPPRQREMHFWLYH´2QHRIWKHDLPVRIKRUL]RQWDOFRRSHUDWLRQLQORJLVWLFV
LV WR FRQWULEXWH WR UHGXFH HPSW\ EDFNKDXOV RU GHDGKHDGLQJ UHWXUQ WULSV ZLWK QR ORDG  ,Q (XURSH HPSW\
EDFNKDXOV UHSUHVHQW DERXW  RI URDG WUDQVSRUWDWLRQ DFWLYLWLHV (XURSHDQ &RPPLVVLRQ   7KHUHIRUH
UHJXODWLRQV H[LVW VR WKDW KDXOHUV FURVVLQJ IRUHLJQ FRXQWULHV GXULQJ WKHLU UHWXUQ WULS KRPH FDQ SLFN XS ORDGV LQ
FRXQWULHV ZKHUH WKH YHKLFOH LV QRW UHJLVWHUHG  7KLV SUDFWLFH FDOOHG ³FDERWDJH´ KHOSV WR RSWLPL]H WKH XVH RI
FDSDFLW\RIWKHKDXOV(XURSHDQ&RPPLVVLRQ7KHOHIWSDUWRI)LJXUHVKRZVDW\SLFDOQRQFRRSHUDWLYH
VFHQDULRZKHUHHDFKVHUYLFHSURYLGHUVTXDUHQRGHGHVLJQVLWVRZQVHWRIURXWHVWRGHOLYHULWVRZQFXVWRPHUVVHW
RI QRGHV UHSUHVHQWHG E\ D FRPPRQ V\PERO  ,Q FRQWUDVW WKH ULJKW SDUW RI )LJXUH  VKRZV WKH VDPH URXWLQJ
SUREOHPLQDFRRSHUDWLYHVFHQDULRZKHUHEDFNKDXOLQJVWUDWHJLHVDUHFRQVLGHUHG±LHVRPHURXWHVDUHPHUJHGLQ
RUGHUWRLQFUHDVHWKHDFWXDOXWLOL]DWLRQRIYHKLFOHVGXULQJDURXQGWULS7KHFRPSDULVRQRIERWKILJXUHVSURYLGHVD
ILUVWLQWXLWLYHLGHDUHJDUGLQJWKHEHQHILWVLQWHUPVRIURXWLQJGLVWDQFHVDQGQXPEHURIQHFHVVDU\YHKLFOHVWKDWFDQ
EHUHDFKHGWKURXJKRXWKRUL]RQWDOFRRSHUDWLRQ
$OWKRXJK WKHPDLQJRDOVRIKRUL]RQWDOFRRSHUDWLRQDUH WR UHGXFHVKLSSLQJFRVWVDQGDOVR WRSURYLGHD IDVWHU
GLVWULEXWLRQVHUYLFHWRFXVWRPHUVRWKHULPSRUWDQWEHQHILWVDUHUHODWHGWRDUHGXFWLRQRIWKHHQYLURQPHQWDOLPSDFW
RIGLVWULEXWLRQDFWLYLWLHV  ,Q WKH(XURSHDQ8QLRQDERXWRI WKHJUHHQKRXVHJDVHPLVVLRQVDUHGXH WR URDG
WUDQVSRUWDWLRQ +LOO HW DO  )RU LQVWDQFH LQ )UDQFH WUDQVSRUW HPLVVLRQV DUH DV KLJK DV RI WKH WRWDO
%DOORWDQG)RQWDQH7KXVFROODERUDWLRQDPRQJSDUWQHUVLQWKHWUDQVSRUWDWLRQLQGXVWU\FDQKHOSUHGXFLQJ
HQYLURQPHQWDOIRRWSULQWDVLWFDQUHGXFHWKHQXPEHURIQHFHVVDU\WULSVDQGLQFUHDVHWKHHIILFLHQF\RIWKHKDXOHUV
,Q PRVW GHYHORSHG FRXQWULHV JRYHUQPHQWV DUH SURPRWLQJ SROLFLHV WRZDUGV JUHHQ ORJLVWLFV LQ JHQHUDO WKDW
PDQ\ WLPHV LQFOXGHV DQ DSSURDFK WR KRUL]RQWDO FRRSHUDWLRQ  7KXV IRU LQVWDQFH WKH )UHQFK 0LQLVWU\ RI
(FRQRPLFV )LQDQFHV DQG ,QGXVWU\ VXJJHVWV WKDW KRUL]RQWDO FRRSHUDWLRQ FDQ EH VHHQ DV DQ RSSRUWXQLW\ IRU WKH
ORJLVWLFVV\VWHPDQGVKRZVWKHZD\WRDFKLHYHQHZVXVWDLQDEOHORJLVWLFSUDFWLFHVLQVRPHUHDOOLIHFDVHV6DOPRQ
6LPLODUO\WKH6SDQLVK0LQLVWU\RI7UDQVSRUWDWLRQHQFRXUDJHVWKHXVHRIEHWWHUSUDFWLFHVLQORJLVWLFVVXFK
DV KRUL]RQWDO FRRSHUDWLRQ WR LQFUHDVH WXUQRYHU DQG LPSURYH WKH FRPSDQLHV¶ FRPSHWLWLYH SRVLWLRQ LQVLGH WKH
(XURSHDQWUDQVSRUWPDUNHW0LQLVWHULRGH)RPHQWR

1135 Angel A. Juan et al. /  Procedia - Social and Behavioral Sciences  111 ( 2014 )  1133 – 1141 

)LJ1RQFRRSHUDWLYHDERYHYV&RRSHUDWLYHEHORZVFHQDULRV

2QHRI WKHPDQ\DVSHFWVWRDQDO\]HLQKRUL]RQWDOFRRSHUDWLRQLV WUXVWLQJEHWZHHQHQWLWLHVDVPDQ\RIWKHPDUH
FRPSHWLWRUVg]HQHU7KHSUREOHPRIXQFHUWDLQGHOLYHULHVWRILQDOGHVWLQDWLRQFXVWRPHUVFDQEHWDFNOHGDW
OHDVW SDUWLDOO\ E\ XVLQJ KRUL]RQWDO FRRSHUDWLRQ +VX DQG :HH   $QRWKHU NH\ DVSHFW ZKHQ SURPRWLQJ
KRUL]RQWDO FRRSHUDWLRQ SUDFWLFHV DPRQJ ILUPV LV WKH FRQVLGHUDWLRQ RI WKH PDJQLWXGH RI WKH FRVWV UHGXFWLRQ
DVVRFLDWHGZLWK FRRSHUDWLRQ VWUDWHJLHV 8QIRUWXQDWHO\ KRZHYHU LW LV QRW HDV\ WR HVWLPDWH TXDQWLWDWLYHO\ WKRVH
FRVWVZKLFKFRQVWLWXWHVDVHULRXVREVWDFOHIRUWKHGHYHORSPHQWRIWKLVSUD[LV7KLVSDSHUDLPVDWSURYLGLQJVRPH
LQVLJKWV RQ WKLV LVVXH E\ DQDO\]LQJ KRZ URXWLQJ FRVWV YDU\ EHWZHHQ QRQFRRSHUDWLQJ DQG EDFNKDXOGULYHQ
FRRSHUDWLQJVFHQDULRV7KXVGLIIHUHQWH[DPSOHVDUHH[DPLQHGLQRUGHUWRTXDQWLI\WKHVDYLQJVLQURXWHFRVWVWKDW
FDQEHDWWDLQHGWKURXJKRXWKRUL]RQWDOFRRSHUDWLRQZKHQEDFNKDXOVWUDWHJLHVDUHHPSOR\HG
5HODWHG:RUN
$ JRRG H[DPSOH RI KRUL]RQWDO FROODERUDWLRQ LV WKH FDVH RI WKH OHVVWKDQWUXFNORDG /7/ FDUULHUV WKDW RSHUDWH
WRJHWKHU LQ FRRSHUDWLRQ /LX HW DO  :DQJ DQG .RSIHU   7KHUHE\ WKH SDUWQHUV KRSH WR DFKLHYH
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V\QHUJ\ HIIHFWV LQ WHUPV RI DUHD FRYHUDJH RSWLPL]DWLRQ RI WUDYHO WLPHV DQG VHUYLFH TXDOLW\  /RJLVWLFV DQG
7UDQVSRUWDWLRQ /	7 RQ WKH ODQGVLGH LV D FRPSOH[ WUDQVSRUWDWLRQ QHWZRUN SUREOHP ZKLFK EHJLQV DW WKH
PDQXIDFWXULQJSODQWRIWKHVXSSOLHU7KHVKLSPHQWVIURPWKHSODQWPRYHRQILUVWWRWKHZDUHKRXVHVODWHUWRRQH
RU VHYHUDO LQWHUPHGLDWH KXEV UHFRQVROLGDWHG LI QHFHVVDU\ DQG ODVWO\ DUH WUDQVIHUUHG WR WKH GLVWULEXWLRQ FHQWHUV
EHIRUH UHDFKLQJ WKH ILQDO FOLHQWV /\RQV HW DO  7KHUH DUH VRPH SDSHUV WKDW VROHO\ IRFXV RQ MXVW D VXE
SUREOHPRIWKHZKROHFRPSOH[WUDQVSRUWQHWZRUNLQEHWZHHQWKHZDUHKRXVHVDQGGLVWULEXWLRQFHQWHUVWKDWLVLQ
WKHQHWZRUNRIVHYHUDO LQWHUPHGLDWHKXEV )RUH[DPSOH%DOORWDQG)RQWDQHFRQVLGHUUHGXFLQJWUDQVSRUW
&2HPLVVLRQVWKURXJKSRROLQJZDUHKRXVHVDQGRUGLVWULEXWLRQFHQWHUVWRJHWKHUZKLFKOHGWRDUHGXFWLRQLQWKH
QXPEHU RI FXUUHQW GHOLYHULHV EHWZHHQ WKH ZDUHKRXVHV DQG WKH GLVWULEXWLRQ FHQWHUV LQ WKHLU UHDO FDVH VWXG\ RI
PHUJLQJWZRVXSSO\FKDLQVLQ)UDQFH7KHLUUHVHDUFKFRQFHUQVMXVWWKHLQWHUPHGLDWHKXEV6LPLODUO\5LHFNDQG
=LPPHUPDQQ  VWXG\ D W\SLFDO /7/ VKLSPHQW DQGPRGHO WKH ORJLVWLF QHWZRUN SUREOHP IDFHG E\ D /7/
FDUULHU DV D VLPXOWDQHRXV SLFNXS DQG GHOLYHU\ SUREOHPZLWK GRFNLQJ FRQVWUDLQWV  ,QPRVW UHDO FDVHV YHKLFOH
GULYHUV OHDYH WKH GHSRW LQ WKH PRUQLQJ WR SHUIRUP WKH GHOLYHULHV DQG SLFNXSV DW QR PRUH WKDQ  FXVWRPHU
ORFDWLRQV LQ WKH ORFDODUHDDQG WKH\ UHWXUQ LQ WKHHDUO\HYHQLQJ &UXLMVVHQDQG6DORPRQ  VWXG\ MXVWRQH
DVSHFWRIWKHZKROHWUDQVSRUWQHWZRUNE\FRQVLGHULQJPRUHWKHUHWDLOHUVLGHRIWKHVXSSO\FKDLQDVRSSRVHGWRWKH
LQGXVWULDOVLGHRIWKHVXSSO\FKDLQ,QWKHLUSDSHUDQXPEHURIWUDQVSRUWDWLRQFRPSDQLHVHDFKKDYHWKHLURZQVHW
RIRUGHUVGHOLYHULQJIURPWKHVDPHGHSRWDQGHDFKKDYHDQXQOLPLWHGQXPEHURIWUXFNVWRPDNHWKRVHGHOLYHULHV
7KH\IXUWKHUDVVXPHWKDWQRSLFNXSVWDNHSODFHLHDOORUGHUVDUHGHOLYHULHV/LNHZLVHWKH\SHUIRUPVHQVLWLYLW\
DQDO\VHVWRLQYHVWLJDWHWKHHIIHFWRIRUGHUVKDULQJLQDQXPEHURIVFHQDULRVDPRQJWUDQVSRUWDWLRQFRPSDQLHVZKR
LQGLYLGXDOO\ VROYH WKHLU RZQ 9HKLFOH 5RXWLQJ 3UREOHP 953 ORFDO RSWLPL]DWLRQ  :LWK RUGHU VKDULQJ WKH
SUREOHPZLOOEH WDFNOHGJOREDOO\ JOREDORSWLPL]DWLRQ 2WKHUNH\ UHIHUHQFHVDERXW KRUL]RQWDO FRRSHUDWLRQDUH
&UXLMVVHQHWDODE
5HJDUGLQJKRUL]RQWDOFRRSHUDWLRQLQODQGVLGHORJLVWLFV&DSXWRDQG0LQLQQRH[DPLQHYDULRXVSROLFLHV
VXFK DV WKH XVH RI VWDQGDUGL]HG FRPSXWHUL]HG GRFXPHQWV VWDQGDUGL]HG SDOOHWV DQG FDUWRQV PXOWLVXSSOLHU
ZDUHKRXVHV DQG FRRUGLQDWHG URXWH SODQQLQJ LQ WKH ,WDOLDQ JURFHU\ LQGXVWU\  7KHVH DXWKRUV IXUWKHU GLVFXVV WKH
DJJUHJDWLRQ RI VXSSOLHUV WR WKH VDPH FRXULHU  )DLU FRVW DOORFDWLRQ LV DQ LPSRUWDQW LVVXH WKDW KDV EHHQ VWXGLHG
UHFHQWO\E\PDQ\DXWKRUV LQ WKH OLWHUDWXUH VHHHJ$XG\HW DO 'DLDQG&KHQ  7KHUHDUHRWKHU
DXWKRUVZKRSD\DWWHQWLRQWRWKHYHKLFOHFRQVROLGDWLRQDQGORDGVFKHGXOLQJ WRGHYHORSDKRUL]RQWDOFRRSHUDWLRQ
SURJUDPg]HQHUHW DO 9HU\ IHZSDSHUVKDYHGLVFXVVHGKRUL]RQWDO FRRSHUDWLRQE\XVLQJPXOWLFULWHULD
GHFLVLRQ PDNLQJ PRGHOV %DKLQLSDWL HW DO   &UXLMVVHQ HW DO E VWXG\ WKH SRWHQWLDO EHQHILWV DQG
LPSHGLPHQWVIRUKRUL]RQWDOFRRSHUDWLRQEHWZHHQORJLVWLFVVHUYLFHSURYLGHUVLQ)ODQGHUV7KH\SURYLGHGHPSLULFDO
HYLGHQFHRQ WKH OHYHORIVDYLQJV WKDWFDQEHDWWDLQHGE\ MRLQW URXWHSODQQLQJDQGKRZWKHVHVDYLQJVGHSHQGRQ
VSHFLILF PDUNHW FKDUDFWHULVWLFV  ,Q D SDUDOOHO ZD\ 5LHFN DQG =LPPHUPDQQ  GHYHORS PHWKRGV DQG
DOJRULWKPVIRUYHKLFOHURXWLQJSUREOHPVIRUPHGLXPVL]HGIRUZDUGHUVFRQVLGHULQJKHWHURJHQHRXVYHKLFOHV WLPH
ZLQGRZV VLPXOWDQHRXV GHOLYHU\ DQG SLFNXS DW FXVWRPHU ORFDWLRQV DQG XVH RI PXOWLSOH YHKLFOHV ZLWKLQ
IRUZDUGLQJFRRSHUDWLRQ6LPLODUO\.UDMHZVNDHWDODQDO\]HWKHSURILWPDUJLQVUHVXOWLQJIURPKRUL]RQWDO
FRRSHUDWLRQDPRQJIUHLJKWFDUULHUVDQGWKHSRVVLELOLWLHVRIVKDULQJWKHVHPDUJLQVIDLUO\DPRQJWKHSDUWQHUVXVLQJ
WKH6KDSOH\YDOXH/LNHZLVH'DKODQG'HULJVVWXGLHGWKHHIIHFWLYHQHVVRIDGHFLVLRQVXSSRUWV\VWHPWKDW
DOORZVIRUFRRSHUDWLRQDPRQJFDUULHUVLQFUHDVLQJWKHXWLOL]DWLRQRIYHKLFOHV7KHUHDUHPDQ\FRQWULEXWLRQVWKDW
VKRZ RSWLPL]DWLRQ PRGHOV IRU RQH RI WKH DVSHFWV RI KRUL]RQWDO FRRSHUDWLRQ VXFK DV IXOILOOLQJ D FROODERUDWLYH
FDUULHU¶V RU VKLSSHU¶V GHOLYHU\ UHTXHVW RQ LWV EDFNKDXO URXWH  $GHQVR'LD] HW DO  GHYHORS D *5$63
DOJRULWKPWRVROYHWKHSUREOHPRIGHVLJQLQJFRQMRLQWGHOLYHU\URXWHVLQURDGWUDQVSRUWDWLRQ $OVR%DLOH\HWDO
GHYHORSWZRPRGHOVDQGVROYHWKHPE\XVLQJWZRVROXWLRQPHWKRGRORJLHVUHYHDOLQJWKDWWKHSHUFHQWDJHRI
FRVWVDYLQJVIRUHPSW\EDFNKDXOURXWHVDIWHUVKLSPHQWGHOLYHU\LHGHDGKHDGLQJFDQUHDFK
2QHLPSRUWDQWH[WHUQDOLW\RIWKHLPSOHPHQWDWLRQRIKRUL]RQWDOFRRSHUDWLRQLQWKHORJLVWLFVPDQDJHPHQWRIWKH
GLVWULEXWLRQ IOHHWV RI D VHW RI ILUPV RU FRPSDQLHV LV WKH UHGXFWLRQ RI WKH HQYLURQPHQWDO LPSDFW FDXVHG E\
WUDQVSRUWDWLRQPDLQO\UHODWHGWR&2HPLVVLRQVDQGZKLFKLVGLIILFXOWWRHVWLPDWH/HUD/RSH]HWDO7KH
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PDLQUHDVRQRI WKLVUHGXFWLRQLV WKHGHFUHDVHRIWKHIOHHWVL]HDQGDEHWWHUXVHRIWKHDYDLODEOHUHVRXUFHVGXHWR
FRRSHUDWLRQ 7KLV VLWXDWLRQ LQYROYHV WKDW RQH RI WKH PRVW HIIHFWLYH SROLFLHV LQ JUHHQ ORJLVWLFV LV WUDQVSRUW
FRRSHUDWLRQDQGSDUWLFXODUO\KRUL]RQWDOFRRSHUDWLRQ'HNNHUHWDO-DEDOLHWDO7KHRSWLPL]DWLRQ
RIURXWHVFRQVLGHULQJHQYLURQPHQWDOFULWHULDKDVEXLOWWKH3ROOXWLRQ5RXWLQJ3UREOHP%HNWDVDQG/DSRUWH
DQG WKH*UHHQ9HKLFOH5RXWLQJ 3UREOHP (UGRJDQ DQG0LOOHU+RRNV  SOD\LQJ DQ LPSRUWDQW UROH LQ WKH
FRQWURORIWKH&2HPLVVLRQVGRQHE\WKHGLVWULEXWLRQSURFHVVHVDVVRFLDWHGWRORJLVWLFDFWLYLWLHV0RUHRYHULWLV
LPSRUWDQWWRKLJKOLJKWWKDWKRUL]RQWDOFRRSHUDWLRQLVRQHRIWKHHDVLHVWZD\VWRLPSURYHWKHHQYLURQPHQWDOLPSDFW
DVVRFLDWHG WR URDG WUDQVSRUWDWLRQ  )RU LQVWDQFH 8EHGD HW DO  VWXG\ WKH UHVROXWLRQ RI D JUHHQ ORJLVWLFV
SUREOHPLQD6SDQLVKUHWDLOHU LQWHJUDWLQJWKHSLFNXSDQGGHOLYHU\DFWLYLWLHVLQFRQMRLQWURXWHVRIWKHVDPHIOHHW
YHKLFOHV
&RQVLGHULQJ%DFNKDXO6WUDWHJLHVLQ9HKLFOH5RXWLQJ3UREOHPV
,Q WRGD\¶V KLJKO\ FRPSHWLWLYH HFRQRPLF FRQWH[W ZH DUH LQWHUHVWHG LQ DQDO\]LQJ KRZ KRUL]RQWDO FRRSHUDWLRQ
DPRQJWUDQVSRUWDWLRQILUPVFDQKHOSWRUHGXFHGHOLYHU\RUURXWLQJFRVWVLQGLIIHUHQWVFHQDULRV,QWKLVSDSHUZH
DVVXPHWKDW WKHFDUULHUVDQGVKLSSHUVDUHGLUHFWO\FRQWUROOHGE\ WKHVDPHFRPSDQLHV±LH WKHVKLSSHUVRZQWKH
IOHHWRIYHKLFOHV,QWKLVFRQWH[WZHZLOODQDO\]HDQLGHDOURXWLQJVFHQDULRLQZKLFKEDFNKDXOEDVHGKRUL]RQWDO
FRRSHUDWLRQ DPRQJ FRPSDQLHV WDNHV SODFH  ,Q WKLV FRRSHUDWLYH VFHQDULR FRPSDQLHV DUH LQFHQWLYL]HG WR VKDUH
WUXFNVDQGURXWHVLQRUGHUWRLPSURYHWKHLULQGLYLGXDOWXUQRYHUVE\UHGXFLQJWUDQVSRUWDWLRQFRVWVDQGQXPEHURI
QHFHVVDU\YHKLFOHV7KHJRDOLVWRPLQLPL]HGLVWDQFHEDVHGFRVWVWKURXJKRXWWKHXVHRIEDFNKDXOVWUDWHJLHVDQG
DVDGLUHFWFRQVHTXHQFHWRUHGXFHWKHHQYLURQPHQWDOLPSDFWRIWKHGHOLYHU\DFWLYLWLHVDVZHOO7KLVFRRSHUDWLYH
VFHQDULR LV WKHQFRPSDUHGDJDLQVW DQRQFRRSHUDWLYH VFHQDULR LQZKLFKHDFKFRPSDQ\PDQDJHV LWVRZQFOLHQWV
ZLWKRXW WDNLQJEHQHILWV RI EDFNKDXOV VWUDWHJLHV 7KLV VHFRQG VFHQDULR FDQEH DVVLPLODWHG WR VHYHUDO LQGLYLGXDO
FDSDFLWDWHGYHKLFOHURXWLQJSUREOHPVZKHUHHDFKLQGLYLGXDOILUPRUGHSRWWULHVWRPLQLPL]HLWVLQGLYLGXDOURXWLQJ
FRVWV±LHDPXOWLSOHFDSDFLWDWHGYHKLFOHURXWLQJSUREOHP:HZLOOFRQVLGHUWKDWWKHFXVWRPHUVRIHDFKILUPDUH
JHRJUDSKLFDOO\VFDWWHUHGDVUHJDUGVDVWKHILUPV¶SRVLWLRQVVRWKDWEDFNKDXOSROLFLHVZLOOKDYHDVLJQLILFDQWLPSDFW
RQWKHFRVWV7KLVFDQEHREVHUYHGLQ)LJXUHZKHUHHDFKILUPGHSRWLVUHSUHVHQWHGE\DVTXDUHV\PERODQGDOO
FXVWRPHUVRIWKHVDPHILUPDUHUHSUHVHQWHGE\WKHVDPHQRQVTXDUHV\PERO


)LJ6FDWWHUHGWRSRORJ\±ZRUVWFDVHIRUDQRQFRRSHUDWLYHVFHQDULR

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7KHQWKHIROORZLQJVFHQDULRVDUHFRQVLGHUHGDQGHYDOXDWHGDFRRSHUDWLYHVFHQDULRLQZKLFKDOOFRPSDQLHV
DUHZLOOLQJ WRFRRSHUDWH±LH LI FRQYHQLHQW FXVWRPHUV¶ VHUYLFHVFDQEH UHDVVLJQHG WRRWKHUFRPSDQLHV GHSRWV
WKURXJKRXW EDFNKDXO VWUDWHJLHV LQ RUGHU WR UHGXFH JOREDO URXWLQJ DQG HQYLURQPHQWDO FRVWV DQG E QRQ
FRRSHUDWLYHVFHQDULRLQZKLFKFXVWRPHUVDUHQHYHUVKDUHGE\ILUPVDQGHDFKILUPLVMXVWWU\LQJWRPLQLPL]HLWV
RZQURXWLQJFRVWV
0HWKRGRORJLFDOO\VSHDNLQJRXUPRGHOLQJDSSURDFKLVEDVHGRQWKHPDWKHPDWLFDOSURJUDPIRUPXODWLRQGRQH
E\*RHWVFKDOFN[ DQG -DFREV%OHFKD ZKHQ WKH\ GHVLJQHG WKHLUPRGHO IRU WKH9HKLFOH5RXWLQJ3UREOHP
ZLWK%DFNKDXOVEDVHGRQ WKH953DQDO\VLVSHUIRUPHGE\)LVKHUDQG-DLNXPDU 1HYHUWKHOHVVZHKDYH
GHYHORSHGRXURZQPHWDKHXULVWLFZKLFKZLOOEHSUHVHQWHGLQWKHIROORZLQJVHFWLRQ
1XPHULFDO([SHULPHQWV
,QRUGHUWRSHUIRUPVRPHQXPHULFDOWHVWVZHKDYHGHVLJQHGWKUHHEHQFKPDUNLQVWDQFHV)RUWKHURXWLQJGHFLVLRQV
LQ ERWK FROODERUDWLYH DQG QRQFROODERUDWLYH VFHQDULRV WKH 65*&:6&6 DOJRULWKP -XDQ HW DO  LV
HPSOR\HGWRVROYHHDFKRIWKH&DSDFLWDWHG9HKLFOH5RXWLQJ3UREOHPVWKDWDURVHLQDJLYHQSUREOHP$VWDQGDUG
SHUVRQDOFRPSXWHU,QWHO&RUH'XR&38DW*+]DQG*%5$0ZDVXVHGWRSHUIRUPDOOWHVWV7KHWRS
SDUWRI)LJXUHVKRZVDQRQFRRSHUDWLYHVROXWLRQIRUDURXWLQJSUREOHPZLWKFXVWRPHUVSOXVGHSRWV2QWKH
FRQWUDU\ WKH ERWWRP SDUW RI )LJXUH  UHSUHVHQWV D IHDVLEOH VROXWLRQ IRU WKH VDPH LQVWDQFH ZKHQ EDFNKDXOLQJ
FRRSHUDWLRQVWUDWHJLHVDUHFRQVLGHUHG
:HKDYHGHYHORSHGDPHWDKHXULVWLFDOJRULWKPWRVROYHHDFKRIWKHFDVHVPHQWLRQHGDERYH$-DYDDSSOLFDWLRQ
KDVEHHQLPSOHPHQWHGLQRUGHUWRLQFRUSRUDWHWKHSUHYLRXVSURFHGXUHJLYLQJVROXWLRQWRWKHVHOHFWHGWHVWV7KXV
LQ DOJRULWKPLF WHUPV ZH KDYH ILUVWO\ FRPELQHG D µSULRULW\DVVLJQPHQW¶ OLVW RI SRWHQWLDO GHSRWV WR FXVWRPHUV
HPSOR\LQJ WKHFODVVLFDO VDYLQJVKHXULVWLF &ODUNH	:ULJKWDQGDQ ,WHUDWHG/RFDO6HDUFK ,/6SURFHVV
VXJJHVWHG E\/RXUHQoR HW DO  )LQDOO\ZH XVH WKH 65*&:&6&6 DOJRULWKPGHYHORSHG E\ -XDQ HW DO
VRWKDWZHLPSURYHWKHJHQHUDOURXWLQJFRVWV
5HVXOWV RI WKHVH WHVWV FRPSDULQJ WKH FROODERUDWLYH VFHQDULR XVLQJ EDFNKDXOLQJ SROLFLHV ZLWK WKH QRQ
FROODERUDWLYHRQHVDUHVXPPDUL]HGLQ7DEOH7KHWDEOHVKRZVWKHGHWDLOVRIHDFKLQVWDQFHWKDWFRPSULVHVWKH
IROORZLQJLLQVWDQFHQXPEHULLQXPEHURIFXVWRPHUVQQXPEHURIGHSRWVGDQGPD[LPXPORDGFDSDFLW\RI
DQ\YHKLFOH4LLLWKHEHVWVROXWLRQIRXQG±LQWHUPVRIGLVWDQFHEDVHGFRVWV±IRUWKHQRQFRRSHUDWLYHVFHQDULR
%61& LY WKH HVWLPDWHG HPLVVLRQV FRVWV DVVRFLDWHGZLWK%61&ZKLFK KDYH EHHQ FRPSXWHG DFFRUGLQJ WR
8EHGDHWDOYWKHQXPEHURIYHKLFOHVDVVRFLDWHGZLWK%61&YLWKHEHVWVROXWLRQIRXQG±LQWHUPVRI
GLVWDQFHEDVHG FRVWV±ZKHQ EDFNKDXOLQJ FRRSHUDWLRQ LV DOORZHG YLL WKH HVWLPDWHG HPLVVLRQV FRVWV DVVRFLDWHG
ZLWK%6&FRPSXWHGLQDVLPLODUZD\DVEHIRUHYLLLWKHQXPEHURIYHKLFOHVDVVRFLDWHGZLWKWKH%6&L[WKH
JDSEHWZHHQFRVWVDQG[WKHJDSEHWZHHQHPLVVLRQV
6HYHUDOLQVLJKWVFDQEHGHULYHGIURP7DEOH)LUVWQRWLFHWKDWZKHQFRPSDULQJGLVWDQFHEDVHGFRVWVWKHXVH
RIEDFNKDXOLQJDOORZVUHGXFLQJGLVWDQFHEDVHGFRVWVLQDERXW±DYHUDJHUHGXFWLRQYDOXHIRUWKHWKUHHFDVHV
FRQVLGHUHGLQWKLVSDSHU/LNHZLVHHQYLURQPHQWDOFRVWVDUHUHGXFHGE\DOPRVWRQWKHDYHUDJH$VSRLQWHG
RXWEHIRUHWKHHPLVVLRQVFRVWVDVVRFLDWHGZLWKHDFKVROXWLRQDUHFRPSXWHGIROORZLQJWKHPHWKRGRORJ\GHVFULEHG
LQ8EHGD HW DO ZKR VXJJHVWHG D WDEOH RI FRHIILFLHQWV WKDW DOORZV WKH DSSURDFK WR WKH HPLVVLRQV FRVWV
DFFRUGLQJWRWKHWUXFNORDGDQGGLVWDQFHVIRUSDUWLDOURXWHVEHWZHHQHGJHV)LQDOO\LWLVDOVRZRUWK\WRREVHUYH
WKH UHPDUNDEOH UHGXFWLRQ LQ WKH QXPEHU RI YHKLFOHV UHTXLUHG WR FRPSOHWH WKH GHOLYHULQJ RI WKH SURGXFWV ZKHQ
EDFNKDXOLQJVWUDWHJLHVDUHDOORZHG

1139 Angel A. Juan et al. /  Procedia - Social and Behavioral Sciences  111 ( 2014 )  1133 – 1141 

)LJ6ROYLQJLQVWDQFHZLWKRXWWRSDQGZLWKERWWRPEDFNKDXOLQJFRRSHUDWLRQ
&RQFOXVLRQV
,QWKLVSDSHUZHKDYHGLVFXVVHGKRZKRUL]RQWDOFRRSHUDWLRQWKURXJKRXWEDFNKDXOLQJFDQUHSUHVHQWDQHIIHFWLYH
VWUDWHJ\ WR UHGXFH GLVWDQFHEDVHG FRVWV DV ZHOO DV HPLVVLRQV FRVWV GXULQJ GLVWULEXWLRQ DFWLYLWLHV LQ WKH
WUDQVSRUWDWLRQ DUHQD 'HVSLWH WKH H[SORUDWRU\ FKDUDFWHU RI WKH QXPHULFDO H[SHULPHQWV GHYHORSHG LQ WKLV SDSHU
UHVXOWVVHHPWRFOHDUO\VXJJHVWWKDWQRWLFHDEOHVDYLQJVLQERWKFRVWVFDQEHREWDLQHGE\LQFRUSRUDWLQJEDFNKDXOLQJ
SUDFWLFHV LQWR ORJLVWLFV DQG WUDQVSRUWDWLRQ HQWHUSULVHV  $V IXWXUH ZRUN ZH SODQ WR GHYHORS D PHWDKHXULVWLF
DSSURDFKIRUHIILFLHQWO\GHDOZLWKURXWLQJSUREOHPVZLWKEDFNKDXOLQJDQGWRWHVWWKLVDSSURDFKXVLQJDODUJHUVHW
RIEHQFKPDUNLQVWDQFHV
7DEOH&RPSDUDWLYHEHWZHHQFRRSHUDWLYHDQGQRQFRRSHUDWLYHVFHQDULRV
  %61& %6&EDFNKDXOLQJ  
,QVWDQFH QG4 'LVWDQFH

(PLVVLRQV

Q9HK 'LVWDQFH

(PLVVLRQV

Q9HK *DS

*DS

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         
         
         
$YHUDJHV         

$FNQRZOHGJHPHQWV
7KLVZRUNKDVEHHQSDUWLDOO\VXSSRUWHGE\WKH'HSDUWPHQWRI8QLYHUVLWLHV5HVHDUFK	,QIRUPDWLRQ6RFLHW\RIWKH
&DWDODQ *RYHUQPHQW &73 DQG E\ WKH 6SDQLVK0LQLVWU\ RI 6FLHQFH DQG ,QQRYDWLRQ 75$
&
5HIHUHQFHV
$GHQVR'tD]%*DUFtD&DUEDMDO6	/R]DQR6$*5$63$OJRULWKPIRUWKH5RXWHV&RQMRLQW3ODQQLQJLQ+RUL]RQWDO&RRSHUDWLRQ
6FHQDULRV3URFHHGLQJVRIWKH(LJKWK6SDQLVK0HHWLQJRQ0HWDKHXULVWLFV(YROXWLRQDU\DQG%LRLQVSLUHG$OJRULWKPV)HEUXDU\
$OEDFHWH6SDLQSSLQ6SDQLVK
$XG\ -)'¶$PRXUV 6	5|QQTYLVW0 $Q HPSLULFDO VWXG\ RQ FRDOLWLRQ IRUPDWLRQ DQG FRVWVDYLQJV DOORFDWLRQ ,QWHUQDWLRQDO
-RXUQDORI3URGXFWLRQ(FRQRPLFV
%DKLQLSDWL%..DQGD$DQG'HVKPXNK6*+RUL]RQWDOFROODERUDWLRQLQVHPLFRQGXFWRUPDQXIDFWXULQJLQGXVWU\VXSSO\FKDLQ
$QHYDOXDWLRQRIFROODERUDWLRQLQWHQVLW\LQGH[&RPSXWHUV	,QGXVWULDO(QJLQHHULQJ9ROSS
%DLOH\ ( 8QQLNULVKQDQ $ 	 /LQ '<  0RGHOV IRU 0LQLPL]LQJ %DFNKDXO &RVWV WKURXJK )UHLJKW &ROODERUDWLRQ -RXUQDO RI
7UDQVSRUWDWLRQ5HVHDUFK%RDUG9ROSS
%DOORW(	)RQWDQH)5HGXFLQJWUDQVSRUWDWLRQ&2HPLVVLRQVWKURXJKSRROLQJRIVXSSO\QHWZRUNVSHUVSHFWLYHVIURPDFDVHVWXG\LQ
)UHQFKUHWDLOFKDLQV3URGXFWLRQ3ODQQLQJ	&RQWURO9ROSS
%HNWDV7	/DSRUWH*7KH3ROOXWLRQ5RXWLQJ3UREOHP7UDQVSRUWDWLRQ5HVHDUFK3DUW%
&DSXWR0	90LQLQQR,QWHUQDOYHUWLFDODQGKRUL]RQWDOORJLVWLFVLQWHJUDWLRQLQ,WDOLDQJURFHU\GLVWULEXWLRQ,QWHUQDWLRQDO-RXUQDORI
3K\VLFDO'LVWULEXWLRQDQG/RJLVWLFV0DQDJHPHQW
&ODUNH*	:ULJKW-:6FKHGXOLQJRIYHKLFOHVIURPDFHQWUDOGHSRWWRDQXPEHURIGHOLYHU\SRLQWV2SHUDWLRQV5HVHDUFKSS

&UXLMVVHQ)	6DORPRQ0 (PSLULFDO6WXG\2UGHU6KDULQJ%HWZHHQ7UDQVSRUWDWLRQ&RPSDQLHV0D\5HVXOW ,Q&RVW5HGXFWLRQV
%HWZHHQ  7R  3HUFHQW &HQW(5 'LVFXVVLRQ 3DSHU  'RZQORDGHG IURP KWWSDUQRXYWQOVKRZFJL"ILG  /DVW DFFHVV 
-DQXDU\
&UXLMVVHQ)'XOODHUW:	)OHXUHQ+ D+RUL]RQWDO&RRSHUDWLRQ LQ7UDQVSRUW DQG/RJLVWLFV$/LWHUDWXUH5HYLHZ7UDQVSRUWDWLRQ
-RXUQDO9ROSS
&UXLMVVHQ ) %RUP 3 )OHXUHQ + 	 +DPHUV +  6XSSOLHULQLWLDWHG RXWVRXUFLQJ $ PHWKRGRORJ\ WR H[SORLW V\QHUJ\ LQ
WUDQVSRUWDWLRQ(XURSHDQ-RXUQDORI2SHUDWLRQDO5HVHDUFKSS
&UXLMVVHQ ) &RROV 0 	 'XOODHUW : E +RUL]RQWDO &RRSHUDWLRQ LQ /RJLVWLFV 2SSRUWXQLWLHV DQG ,PSHGLPHQWV 7UDQVSRUWDWLRQ
5HVHDUFK3DUW(9ROSS
'DKO 6 	 'HULJV 8  &RRSHUDWLYH SODQQLQJ LQ H[SUHVV FDUULHU QHWZRUNV$Q HPSLULFDO VWXG\ RQ WKH HIIHFWLYHQHVV RI D UHDOWLPH
'HFLVLRQ6XSSRUW6\VWHP'HFLVLRQ6XSSRUW6\VWHPVSS
'DL%	&KHQ+  3URILW DOORFDWLRQPHFKDQLVPV IRU FDUULHU FROODERUDWLRQ LQ SLFNXS DQG GHOLYHU\ VHUYLFH&RPSXWHUV	 ,QGXVWULDO
(QJLQHHULQJ9ROSS
'HNNHU5%ORHPKRI-	0DOOLGLV,2SHUDWLRQV5HVHDUFKIRU*UHHQ/RJLVWLFV$Q2YHUYLHZRI$VSHFWV,VVXHV&RQWULEXWLRQVDQG
&KDOOHQJHV(XURSHDQ-RXUQDORI2SHUDWLRQDO5HVHDUFKSS
(UGRJDQ6	0LOOHU+RRNV($*UHHQ9HKLFOH5RXWLQJ3UREOHP7UDQVSRUWDWLRQ5HVHDUFK3DUW(/RJLVWLFVDQG7UDQVSRUWDWLRQ
5HYLHZSS
(XURSHDQ &RPPLVVLRQ  5RDG WUDQVSRUW SROLF\ 2SHQ URDGV DFURVV (XURSH 2IILFH IRU 2IILFLDO 3XEOLFDWLRQV RI WKH (XURSHDQ
&RPPXQLWLHV'RZQORDGHGIURPKWWSHFHXURSDHXWUDQVSRUWURDGGRFURDGBWUDQVSRUWBSROLF\BHQSGI/DVWDFFHVV-DQXDU\
)LVKHU 0/ 	 -DLNXPDU 5  $ GHFRPSRVLWLRQ DOJRULWKP IRU ODUJHVFDOH YHKLFOH URXWLQJ  :RUNLQJ SDSHU  :KDUWRQ
'HSDUWPHQWRI'HFLVLRQ6FLHQFHV8QLYHUVLW\RI3HQQV\OYDQLD
1141 Angel A. Juan et al. /  Procedia - Social and Behavioral Sciences  111 ( 2014 )  1133 – 1141 
(XURSHDQ &RPLVVLRQ  (8 WUDQVSRUW LQ ILJXUHV 3XEOLFDWLRQV 2IILFH RI WKH (XURSHDQ 8QLRQ 'RZQORDGHG IURP
KWWSHFHXURSDHXWUDQVSRUWIDFWVIXQGLQJVVWDWLVWLFVGRFSRFNHWERRNSGI/DVWDFFHVV-DQXDU\
*RHWVFKDOFN[0	-DFREV%OHFKD&7KHYHKLFOHURXWLQJSUREOHPZLWKEDFNKDXOV(XURSHDQ-RXUQDORI2SHUDWLRQDO5HVHDUFK
SS
+LOO1%UDQQLJDQ&6PRNHUV56FKURWHQ$YDQ(VVHQ+	6NLQQHU,(87UDQVSRUW*+*5RXWHVWR,,'RZQORDGHG
IURPKWWSZZZHXWUDQVSRUWJKJHXFPVDVVHWV8SORDGV5HSRUWV(87UDQVSRUW*+*,,)LQDO5HSRUW-XOSGI  /DVWDFFHVV
-DQXDU\
+VX3	:HH+0+RUL]RQWDO6XSSOLHUV&RRUGLQDWLRQZLWK8QFHUWDLQ6XSSOLHUV'HOLYHULHV ,QWHUQDWLRQDO-RXUQDORI2SHUDWLRQV
5HVHDUFKSS
-DEDOL29DQ:RHQVHO 7	'H.RN$* $QDO\VLV RI7UDYHO 7LPHV DQG&2(PLVVLRQV LQ7LPH'HSHQGHQW9HKLFOH5RXWLQJ
3URGXFWLRQDQG2SHUDWLRQV0DQDJHPHQWGRLM[
-XDQ$)DXOLQ--RUED-5LHUD'0DVLS'	%DUULRV%2QWKHXVHRI0RQWH&DUORVLPXODWLRQFDFKHDQGVSOLWWLQJWHFKQLTXHVWR
LPSURYHWKH&ODUNHDQG:ULJKWVDYLQJKHXULVWLFV-RXUQDORIWKH2SHUDWLRQDO5HVHDUFK6RFLHW\9ROSS
.UDMHZVND 0 $ .RSIHU + /DSRUWH * 5RSNH 6 	 =DFFRXU *  +RUL]RQWDO FRRSHUDWLRQ DPRQJ IUHLJKW FDUULHUV UHTXHVW
DOORFDWLRQDQGSURILWVKDULQJ-RXUQDORI2SHUDWLRQDO5HVHDUFK6RFLHW\9ROSS
/HUD/ySH]))DXOLQ-	6iQFKH]0'HWHUPLQDQWVRIWKH:LOOLQJQHVVWR3D\IRU5HGXFLQJWKH(QYLURQPHQWDO,PSDFWVRI5RDG
7UDQVSRUWDWLRQ7UDQVSRUWDWLRQ5HVHDUFK3DUW'
/LX3:X<	;X1 $OORFDWLQJ&ROODERUDWLYH3URILW LQ/HVVWKDQ7UXFNORDG&DUULHU$OOLDQFH  -RXUQDORI6HUYLFH6FLHQFH	
0DQDJHPHQWSS
/RXUHQoR+50DUWLQ2	6WW]OH7  ,WHUDWHG/RFDO6HDUFK)UDPHZRUNDQG$SSOLFDWLRQV ,Q+DQGERRNRI0HWDKHXULVWLFVQG
(GLWLRQ 9RO  0 *HQGUHDX 	 -< 3RWYLQ HGV .OXZHU $FDGHPLF 3XEOLVKHUV ,QWHUQDWLRQDO 6HULHV LQ 2SHUDWLRQV 5HVHDUFK 	
0DQDJHPHQW6FLHQFHSS
/\RQV$&0RQGUDJRQ$(&  3LOOHU )	3ROHU5  1HWZRUN&ROODERUDWLRQ9HUWLFDO DQG+RUL]RQWDO 3DUWQHUVKLSV%RRN
FKDSWHULQ/\RQV$&0RQGUDJRQ$(&3LOOHU)	3ROHU5&XVWRPHU'ULYHQ6XSSO\&KDLQVSS
0LQLVWHULR GH )RPHQWR  2EVHUYDWRULR GH FRVWHV GHO WUDQVSRUWH GH PHUFDQFtDV SRU FDUUHWHUD 'RZQORDGHG IURP
KWWSZZZIRPHQWRJREHV15UGRQO\UHV(%''''%&)%'((%2EVHU&RVW BRFWXEUHBSGI  /DVW
DFFHVV-DQXDU\LQ6SDQLVK
g]HQHU22(UJXQg	6DYHOVEHUJK0/DQH([FKDQJH0HFKDQLVPVIRU7UXFNORDG&DUULHU&ROODERUDWLRQ7UDQVSRUWDWLRQ6FLHQFH
SS
g]HQHU22³&ROODERUDWLRQLQWUDQVSRUWDWLRQ´3URTXHVW3K'WKHVLV6FKRRORI,QGXVWULDODQG6\VWHPV(QJLQHHULQJ*HRUJLD,QVWLWXWH
RI 7HFKQRORJ\ 'RZQORDGHG IURP KWWSVVPDUWHFKJDWHFKHGX[POXLELWVWUHDPKDQGOH  R]HQHUBRNDQBRB
BSKGSGI"VHTXHQFH /DVWDFFHVV-DQXDU\
5LHFN-	=LPPHUPDQQ-$K\EULGDOJRULWKPIRUYHKLFOHURXWLQJRIOHVVWKDQWUXFNORDGFDUULHUV,Q0HWDKHXULVWLFVLQWKH6HUYLFH
,QGXVWU\/HFWXUH1RWHVLQ(FRQRPLFVDQG0DWKHPDWLFDO6\VWHPV9ROSS
6DOPRQ.  3UDWLTXHV GH ORJLVWLTXH FROODERUDWLYH TXHOOHV RSSRUWXQLWpV SRXU OHV 30((7," 3{OH LQWHUPLQLVWpULHO GH SURVSHFWLYH HW
G¶DQWLFLSDWLRQGHVPXWDWLRQV pFRQRPLTXHV 3,3$0(0LQLVWqUHGH O¶(FRQRPLH GHV)LQDQFHV HW GH O¶,QGXVWULH)UDQFH'RZQORDGHG IURP
KWWSZZZNXUWVDOPRQFRPXSORDGV/RJLVWLTXHFROODERUDWLYHUDSSRUWFRPSOHWSGI/DVWDFFHVV-DQXDU\LQ)UHQFK
8EHGD6$UFHOXV)-	)DXOLQ-*UHHQ/RJLVWLFVDW(URVNL$&DVH6WXG\,QWHUQDWLRQDO-RXUQDORI3URGXFWLRQ(FRQRPLFV
SS
:DQJ;	.RSIHU+&ROODERUDWLYH7UDQVSRUWDWLRQ3ODQQLQJRI/HVV7KDQ7UXFNORDG)UHLJKW5HTXHVW([FKDQJHWKURXJKD5RXWH
EDVHG&RPELQDWRULDO$XFWLRQ'RZQORDGHG IURPKWWSZZZORJLVWLNXQLEUHPHQGHSXEOLFDWLRQV:DQJB.RSIHUB:3SGI  /DVWDFFHVV
-DQXDU\
